This study examines the relationship between cognitive functioning and depressive symptoms across 3 years in a prospective study of 273 community-dwelling, Hispanic older adults in Miami. The analyses extend the literature by testing for a bidirectional or reciprocal relationship between depressive symptoms and cognitive functioning over time and by examining the relationship between these variables among Hispanics, an understudied population at risk of developing depressive symptoms and cognitive impairments. Structural equation modeling with a cross-lagged panel design showed that depressive symptoms were unrelated to subsequent cognitive functioning. However, cognitive functioning was related to subsequent depressive symptoms at every time point, such that poorer cognitive functioning was related to higher depressive symptoms. Findings suggest that cognitive declines may predict depressive symptoms in community-dwelling Hispanic older adults.
A NUMBER of studies among older adults have documented a cross-sectional association between symptoms of depression and poorer cognitive functioning (Ganguli, Du, Dodge, Ratcliff, & Chang, 2006; La Rue, Swan, & Carmelli, 1995; Lichtenberg, Ross, Millis, & Manning, 1995) . This finding has been notably consistent across studies, despite the use of diverse samples and research methods. Indeed, in clinical studies, cognitively impaired individuals frequently evidence depressive symptoms, and depressed individuals often show symptoms that can interfere with cognitive performance, such as attention and concentration difficulties, psychomotor slowing, and motivational impairments or apathy (Baune, Suslow, Arolt, & Berger, 2006; Lyketsos et al., 2002) . Among older adults, depression and depressive symptoms have been associated with poorer cognitive performance in various domains, including episodic memory (specifically, learning and delayed recall), information processing speed, executive functioning, and global cognitive functioning (Bierman, Comijs, Jonker, & Beekman, 2005; Butters et al., 2004; Ganguli et al.) . Studies exploring possible causal or temporal relationships between depressive symptoms and cognitive functioning have yielded mixed findings.
There is some evidence that certain cognitive impairments and depressive symptoms in older adults may share a similar pathophysiology. For instance, ''vascular cognitive impairment or dementia,'' which is characterized by a vascular pathology in cortical and subcortical regions of the brain, may lead to the disruption of the frontostriatal pathways (cf., Alexopolous et al., 2002) . This may result in both cognitive impairments (e.g., declines in executive functioning, attention, and information processing speed) and behavioral changes (e.g., depression, apathy, and anxiety; see O'Brien, 2006) . Some studies have found that depressive symptoms often precede cognitive deterioration, particularly in individuals who later develop Alzheimer's disease or dementia (Gatz, Tyas, St. John, & Montgomery, 2005; Wilson et al., 2002) . Depressive symptoms may represent an early indicator or prodrome of cognitive deterioration (Gatz et al.; Geerlings et al., 2000) , or they may contribute to subsequent cognitive decline among older adults (Bassuk, Berkman, & Wypij, 1998; Ganguli et al., 2006; Wilson, Mendes de Leon, Bennett, Bienias, & Evans, 2004) . The latter is important because interventions to manage depressive symptoms may be helpful in preventing or slowing cognitive decline. Nonetheless, these studies have yielded mixed results, with some finding that depressive symptoms have no impact on cognitive functioning (Dufouil, Fuhrer, Dartigues, & Alpérovitch, 1996; Ganguli et al.) and others finding that elevated or persistent depressive symptoms predict cognitive decline (Barnes, Alexopoulos, López, Williamson, & Yaffe, 2006; Paterniti, Verdier-Taillefer, Dufouil, & Alpérovitch, 2002) or increase the risk for dementia or Alzheimer's disease (Gatz et al.; Lichtenberg et al., 1995; Ownby, Crocco, Acevedo, John, & Loewenstein, 2006) .
In other research, depressive symptoms have predicted cognitive decline only among certain subgroups. Bassuk and colleagues (1998) reported that depressive symptoms predicted later cognitive losses among older adults showing initially moderate cognitive impairments, but not among those lacking cognitive impairments. In a similar vein, Geerlings and associates (2000) found that depression predicted cognitive decline but only among older adults with higher levels of education.
A less frequently examined hypothesis is that cognitive decline contributes to the development or exacerbation of depressive symptoms. This is a compelling research question: If it is true, then depressive symptoms can further affect the cognitively impaired person's quality of life and independent functioning, and they can complicate the management of the cognitive impairments. Indeed, some studies have shown that depressive symptoms tend to follow cognitive impairments or occur concurrently, instead of occurring earlier (Dufouil et al., 1996; Ganguli et al., 2006) . A possible explanation is that as older adults become aware of growing cognitive deficits, they experience psychological distress or depression (Bassuk et al., 1998; Bierman, Comijs, Jonker, & Beekman, 2007) . Alternatively, individuals with lower cognitive functioning may be at increased risk for depression over time, because higher cognitive functioning has been associated with greater selfefficacy in several life domains that can influence quality of life, including regulating one's mood, performing activities of daily living (e.g., exercising), and utilizing social support (Baltes & Lang, 1997; Shifren, Park, Bennett, & Morrell, 1999) .
Comparisons of these study findings are complicated by design and methodological differences across different projects. Differences include the selection of clinical versus community samples, the duration of study follow-up periods, and different strategies for conceptualizing and measuring cognitive decline and depression. For instance, cognitive decline has been defined on the basis of selected cutoff points, as well as by the clinical diagnosis of mild cognitive impairment or dementia. Depression has been measured by clinical diagnosis, as well as through self-reported symptoms using different assessments. Further complicating conclusions is that even when a longitudinal or temporal relationship between depression and cognitive decline has been documented, the underlying biological or clinical mechanisms that explain this relationship remain largely unclear.
In this study, we examine the relationship between cognitive functioning and depressive symptoms across three years (i.e., four time points) in a community sample of Hispanic older adults living in Miami, Florida. On the basis of the existing literature, which shows effects in both directions, we hypothesized that there would be a bidirectional or reciprocal relationship between depressive symptoms and cognitive functioning across time, with poorer cognitive functioning predicting higher depressive symptoms and higher depressive symptoms predicting poorer cognitive functioning. This study extends the existing literature in three ways.
First, in our analyses we test for a reciprocal relationship between depressive symptoms and cognitive functioning. To our knowledge, these relationships have not been studied simultaneously by using the same data set. Second, whereas many previous studies have used categorical outcome variables based on cutoff scores or clinical diagnoses, in this study we examine continuous outcomes. Although helpful in interpreting results, categorizing outcomes may also mask or dilute actual changes that may be occurring across time. Third, we examine the relationship of cognitive functioning and depressive symptoms in an understudied population: Hispanic older adults. This group may be at high risk of depressive symptoms and cognitive impairments for a variety of reasons, including limited financial resources, low education, and residence in inner-city neighborhoods (Black et al., 1999; Espino, Lichtenstein, Palmer & Hazuda, 2001; Falcón & Tucker, 2000; Perrino, Brown, Mason, & Szapocznik, in press; Tang et al., 1998) . Given the rapidly expanding population of Hispanic older adults in the United States, this research has important clinical and public health implications.
METHODS

Research Design
We collected data as part of a larger, population-based, prospective cohort study of Hispanic older adults in Miami, Florida, entitled ''The Hispanic Elders' Behavioral Health Study,'' which focuses on the relationship between neighborhood environmental factors and older adults' well-being, in particular the built (physical) environment and residents' mental health outcomes. To obtain a population-based sample, we enumerated all 16,000 households in a single urban Miami community to identify all Hispanic adults who were 70 years of age or older. One Hispanic older adult was randomly selected from each block on which at least one older adult lived. Of all 3,322 older adults enumerated, 521 were randomly chosen and approached for participation, and 273 participants provided informed consent and completed the baseline assessment. Of the 521 older adults initially approached, 30 had died since enumeration, 87 had moved or could not be located or contacted, 95 refused participation, 10 had incorrect home addresses, 24 did not meet full eligibility criteria, and 2 moved to a different block from which a participant had already been sampled. The study was approved by the University of Miami's Institutional Review Board.
Participants and Procedure
To participate, individuals had to (a) be 70 years of age or older, (b) have immigrated from a Spanish-speaking country, (c) reside in this specific Miami neighborhood, (d) reside in housing in which they could walk outside (we excluded nursing homes), (e) be of sufficient physical health to go outside; and (f) have a score of 17 or higher on the Mini-Mental State Examination, or MMSE (Folstein, Folstein, & McHugh, 1975) , a test of global cognitive functioning. We lowered the standard MMSE cutoff point from 24 to 17, given concerns about the MMSE's lower sensitivity and specificity in detecting cognitive impairments among those with lower educational levels, and possible bias with regard to language use and immigrant status (Black et al., 1999; Ostrosky-Solis, López-Arango, & Ardila, 2000) .
Participants completed yearly, home-based assessments in Spanish at baseline and at 12-, 24-, and 36-month follow-ups. We compensated them $25, $30, $35, and $40 for assessment completion, respectively. Baseline assessments were completed between the year 2002 and 2004. At baseline, the mean age of the older adults was 78.5 (range ¼ 70-100); 59% were female and 41% were male. Approximately 86% were born in Cuba or relocated to Cuba as children, and 10% were born in a Central or South American country. Participants had lived in the United States an average of 29 years. The sample was of low socioeconomic status, with 71% reporting an annual household income of less than $10,000, and most reporting workingclass jobs prior to retirement (e.g., factory worker, housekeeper). The sample averaged 7.3 years of education (SD ¼ 4.3; range ¼ 0-20 years). Of the participants, 34% were married, 35% were widowed, 20% were separated or divorced, and 11% had never married.
Measures
Depressive symptoms. -We used a Spanish translation of the 20-item Center for Epidemiologic Studies-Depression scale (CES-D; Radloff, 1977) to assess self-reported depressive symptoms in the preceding week. We computed a continuous total sum score, such that higher scores indicated more depressive symptoms. The CES-D has demonstrated good test-retest reliability and has been used successfully with Hispanic and Spanish-speaking older adults (Black et al., 1999) . At baseline, Cronbach's alpha for the CES-D in this sample was a ¼ 0.86.
Cognitive functioning. -We used three aspects of cognitive functioning to create a latent cognitive functioning variable at each time point: tracking ability, short-term verbal learning and memory, and short-term object memory.
We assessed tracking ability by using the Color Trails Test, Part 2 (D'Elia, Satz, Uchiyama, & White, 1996) , in which participants are asked to connect numbered and colored circles in the proper sequence, alternating between two colors. The Color Trails Test has been shown to be a reliable and valid measure of attention or executive functioning in geriatric populations (La Rue, Romero, Ortiz, Liang, & Lindeman, 1999) . In this study, we assessed tracking ability according to the amount of time taken to complete Part 2.
We measured Short-term verbal learning and memory by using the second edition of the Spanish-language version of the California Verbal Learning Test (Delis, Kramer, Kaplan, & Ober, 2000) . Participants are read a list of words and are then asked to verbally recall the words across several trials. In this study we used total learning across five successive presentations of the same word list, or the summed free recall for Trials 1-5 of List A, as an indicator of verbal learning and memory. This has been used as a global index of verbal learning ability (Lamar, Resnick, & Zonderman, 2003) .
We assessed short-term object memory by using the Fuld Object Memory Evaluation (Fuld, 1977) , as modified by Loewenstein and colleagues (2001) . Participants are asked to recall 10 common household objects across a series of learning trials. Acceptable reliability and validity has been demonstrated in samples of community-dwelling, healthy older adults as well as patients with Alzheimer's disease (Loewenstein et al.) . In this study, we assessed short-term object memory by the summed recall across the three learning trials of the Fuld Object Memory Evaluation.
Control and descriptive variables. -We assessed these variables at baseline, and included the following: gender, age, marital status, years of education, financial strain, and global cognitive functioning. We assessed financial strain by using a single item about how difficult it was to pay for basic needs, using a response scale ranging from 1 (easy) to 7 (very difficult). We assessed global cognitive functioning with the MMSE (Folstein et al., 1975) , a commonly used screening measure with both Hispanic and non-Hispanic older adults; it is scored on a 0-to 30-point scale.
Analytic Model
Our preliminary analyses examined variable distributions, sample characteristics, and attrition. Our primary analyses used Amos 6.0 (SPSS, 2005) and focused on structural equation modeling. We used a cross-lagged panel design to test the relationships between depressive symptoms and cognitive functioning across time. Analyses considered age, gender, education, marital status, and financial strain at baseline as possible control variables. Post hoc analyses examined the impact of baseline mental status and missing data caused by deaths on the relationship between depressive symptoms and cognitive functioning. Among the strengths of using a crosslagged panel analysis approach is that it allows the simultaneous analysis of the two dependent variables, thereby permitting the identification of possible bidirectional associations between depressive symptoms and cognitive functioning across time.
The structural equation modeling analyses involved developing an initial full model in which all paths were estimated, including all cross-lagged paths between depressive symptoms and cognitive functioning. We removed nonsignificant paths from the model with two exceptions. First, we always estimated the cross-lagged paths. Second, we initially drew paths from the control variables to the dependent variables only at baseline. If these paths were statistically significant, then in additional analyses we examined whether the control variable was significantly related to the dependent variable at later time points. For the purposes of consistency and clarity, if a control variable was significant at any of the postbaseline time points, then we included the control variable and outcome for all time points, regardless of whether they were significant. The full model is presented in Figure 1 . To reduce clutter and highlight the crosslagged pathways, which are the focus of this study, we specify the path coefficients for the control variables in Table 2 rather than Figure 1 .
RESULTS
Attrition or Missing Data Across Time Points
Participants decreased from 273 at baseline to 194 at the 36-month follow-up. By the 36-month follow-up, 77 participants were lost to follow-up (36 died, 16 refused to participate, 9 moved out of greater Miami, and 16 could not be located). Two participants either refused or could not complete any of the analytic variables of interest (three cognitive measures and one depressive symptoms measure) at the 36-month interview. Fewer than 1% of the yearly evaluations were missed by survivors at each time point for reasons other than those given here (i.e., the participant could not be engaged for that year's evaluation). Additional missing data for the depressive symptoms and cognitive functioning measures were as follows: (a) CES-D, less than 1%; (b) Fuld Object Memory Evaluation, less than 3%; (c) California Verbal Learning Test, less than 5%; and (d) Color Trails Test, less than 10%. We addressed the missing data by using a full information maximum likelihood algorithm (Arbuckle, 1996) .
Depressive Symptoms and Global Cognitive Functioning in the Sample
At baseline, we found that slightly more than 35% of the participants (n ¼ 96) met the criteria for clinically relevant levels of depressive symptoms (Perrino et al., in press ), based on the commonly used CES-D cutoff score of 16 and above (see Cho et al., 1993) . We found clinically relevant symptoms in 29% of the sample at the 12-month follow-up, 28% at 24 months, and 29% at 36 months. Similarly, we examined the distribution of global cognitive functioning at each time point by using the study's MMSE cutoff point of 17, as well as the more conservative estimate of 24 that has been used in other studies. At baseline, all participants scored 17 or above on the MMSE (study entry criterion), whereas 33% scored below 24 on the MMSE. At 12 months, 3% of participants scored below 17 on the MMSE, whereas 23% scored below 24 on the MMSE. These percentages varied modestly over time, with 5% and 27% below 17 and 24, respectively, at 24 months, and 3% and 25% below 17 and 24, respectively, at 36 months.
Means and standard deviations of the three cognitive measures and depressive symptoms scale at each of the four assessments are presented in Table 1 . On average, mean values for the four outcome measures were fairly stable over time. This was the case whether one examined the means based on all data at each time point (as presented in Table 1 ) or whether one examined the means based on only those individuals who remained in the sample through the 36-month follow-up. However, individual older adults did show meaningful changes in their own scores over time, with some showing increases and others showing decreases over the course of the study. When examining individual change over time, we found that the mean level of change between the initial baseline assessment and the 36-month assessment on the cognitive functioning and depressive scales was 0.69 to 0.78 SD, with some individuals increasing and others decreasing over time. In other words, on average, the typical older adult increased or decreased nearly 0.75 SD in cognitive functioning or depressive symptoms. However, because this change was positive for some and negative for others, the overall mean levels across all individuals stayed fairly flat. Table 2 presents the bivariate correlations between variables at baseline, which suggested that increasing age was associated with poorer cognitive functioning but that age was unrelated to depressive symptoms. Women tended to have poorer cognitive functioning scores and greater depressive symptoms than men did. Financial strain was related to more depressive symptoms. Higher levels of education tended to be related to better cognitive functioning but were unrelated to depressive symptoms. Higher depressive symptoms were consistently related to worse cognitive functioning.
Correlation Matrix
Cognitive Functioning Measurement Model
We conducted analyses to assess for factor invariance in the cognitive functioning latent variable across time points. This is important because, when possible, it is desirable to constrain factor loadings across time, given that degrees of freedom are added and fewer parameters have to be estimated. For the present model, factor loadings for the cognitive functioning latent variables were invariant across the four time points (see Figure 1) . Specifically, the chi-square difference test between the models with and without constrained factor loadings was not statistically significant, v 2 (9) ¼ 10.27, p ¼ 0.33. Consequently, we constrained the factor loadings to be equal at each time point. In addition, we allowed error terms for each of the cognitive functioning indicators to correlate with the corresponding indicators at the other time points. Fit indices suggested a good fit between the measurement model and data, with Comparative Fit Index ¼ 0.977, root mean square error of approximation ¼ 0.054, and v 2 /df ¼ 1.781. As we expected, the chi-square test was statistically significant: v Table 3 . We allowed the control variables to correlate with each other in the model. We considered marital status as a control variable, but it was not a significant predictor of either cognitive functioning or depressive symptoms and therefore we did not include it in the final model. Global cognitive functioning at baseline was also considered as a control variable, but we removed it from the model because of its overlap with the cognitive functioning latent variables. However, to assess the potentially important impact of baseline cognitive functioning on the model, we did conduct additional post hoc analyses (reported later in the Results section).
Model Development
Overall Test of Directionality of the Cognition-Depression Effect
Once the full model was finalized, we performed tests of two alternative models to directly compare the overall effect of depressive symptoms on subsequent cognitive functioning with the overall effect of cognitive functioning on subsequent depressive symptoms. First, we tested a depression-to-cognition model, which paralleled the full model except that the crosslagged paths from cognition to depression at each time point were fixed at zero (i.e., the only cross-lagged paths estimated were those from depression to subsequent cognition). Then we tested a cognition-to-depression model in which the crosslagged paths from depression to cognition at each time point were fixed at zero (i.e., the only cross-lagged paths estimated were those from cognition to subsequent depression). Finally, we compared these two alternative models with the full model by using chi-square difference tests. By assessing the relative fit of these models, these analyses provided an additional test of the possible directionality of the relationships between cognitive functioning and depressive symptoms over time.
Results of these analyses are found in Table 4 , including model fit statistics for each of the models and results from the comparisons of the full model with each of the alternative models. Although all three models had similar fit indices, the chi-square difference test (Áv 2 ) comparing the depression-tocognition model with the full model was statistically significant. In other words, eliminating the three prospective paths from cognition at one time point to depression at the next time point resulted in a significantly poorer fit. This indicates that the cognition-to-depression paths as a whole must be included in the model. In contrast, a similar test comparing the cognitionto-depression model with the full model was not statistically significant, indicating that eliminating the three prospective paths from depression at one time point to cognition at the next time point did not negatively impact the model. In other words, these are superfluous. This is consistent with the pattern seen among the individual time-specific cross-lagged effects. Figure 1 shows that none of the path coefficients between depressive symptoms and cognitive functioning at subsequent time points were statistically significant. In contrast, the path coefficients between cognitive functioning and depressive symptoms across time were all significant and all negative. This suggests that poorer cognitive functioning predicted higher levels of depressive symptoms as measured at the subsequent time points.
Post Hoc Analyses
We conducted two additional post hoc analyses to assess for the potential impact of (a) initial or baseline risk of cognitive impairment and (b) missing data caused by deaths during the study. First, to determine whether the findings were driven by those older adults evidencing the greatest risk of cognitive impairment, we reanalyzed the full model by including only the 182 participants who had baseline MMSE scores of 24 or higher. As indicated, this study's entry criteria required participants to have MMSE scores of 17 or above, a cutoff point considered to be more appropriate for immigrant, nonEnglish-speaking groups with low educational levels. This post hoc analysis using the more conservative cutoff point of 24 provided a test of the study's model with a subgroup at lower risk for cognitive impairment.
The cross-lagged path coefficients for this model showed a similar pattern to those from the full model. Specifically, none of the depression-to-cognition paths were statistically significant (i.e., baseline depression ! 12-month cognition ¼ À0.03, p ¼ .66; 12-month depression ! 24-month cognition ¼ À0.06, p ¼ .44; 24-month depression ! 36-month cognition ¼À0.003, p ¼ .97), yet two of the three cognition-to-depression paths were significant (baseline cognition ! 12-month depression ¼ À0.27, p , .001; 12-month cognition ! 24-month depression ¼ À0.05, p ¼ .58; 24-month cognition ! 36-month depression ¼ À0.20, p ¼ .02).
Second, to determine whether the loss of participants who had died during the study influenced the results, we reanalyzed the full model by including only the 237 participants who remained alive through the 36-month follow-up assessment. Again, these results showed a pattern similar to the full model's findings, with none of the depression-to-cognition paths being significant (i.e., baseline depression ! 12-month cognition ¼ À0.04, p ¼ .48; 12-month depression ! 24-month cognition ¼ À0.05, p ¼ .41; 24-month depression ! 36-month cognition ¼ À0.01, p ¼ .81), and all cognition-to-depression paths being significant (baseline cognition ! 12-month depression ¼ À0.20, p ¼ .002; 12-month cognition ! 24-month depression ¼À0.14, p ¼ .04; 24-month cognition ! 36-month depression ¼À0.17, p ¼ .02).
DISCUSSION
Although the hypothesized reciprocal relationship between cognitive functioning and depressive symptoms was not supported by the data, poorer cognitive functioning among older adults did predict greater depressive symptoms at all subsequent time points. It may be that as older adults perceive symptoms of cognitive decline and decreased control over aspects of their lives, depressive symptoms can develop or become exacerbated (Bierman et al., 2007; Zunzunegui, Béland, Llácer, & León, 1998) . For community-dwelling older adults, distress may stem from perceived threats to their ability to continue living independently, one of the greatest sources of anxiety among older adults (Quine & Morrell, 2007) , and particularly salient among those with limited financial resources. Alternatively, growing cognitive impairments may impair older adults' capacity to regulate mood, mobilize sources of social support, and engage in activities that can prevent depressive symptoms or promote coping (Fisher, Segal, & Coolidge, 2003) . Cognitive changes, such as a decline in memory or inability to plan activities, can limit participation in reinforcing activities and interpersonal relationships, which may in turn lead to depression (Fagan, 2003) . Cognitive impairments may also make individuals more prone to cognitive distortions (e.g., unrealistic expectations, overgeneralized reactions to negative life events), which can further promote depression (Beck, 1987; Rabin et al., 2007; SachsEricsson & Blazer, 2006; Shifren et al., 1999) .
As suggested, structural and functional brain changes associated with cognitive decline may produce behavioral changes, such as those that accompany, or are manifested by, depressive symptoms. Changes may include frontostriatal dysfunction, with related executive impairment and psychomotor retardation, which have been associated with the presence, chronicity, and recurrence of geriatric depression (Alexopolous et al., 2002; Butters et al., 2004) . Subcortical cerebrovascular disease may underlie such deficits (Alexopolous et al.; Butters et al.) . Brain imaging research may help clarify these relationships in the near future. In contrast, this study found that older adults with more depressive symptoms were no more or less likely to experience cognitive functioning changes at later time points than were those older adults with fewer symptoms. Although some researchers have found evidence that higher levels of depression are related to later cognitive declines (Barnes et al., 2006; Paterniti et al., 2002) , findings have been inconsistent Bassuk et al., 1998; Ganguli et al., 2006) , perhaps owing to study design and sample differences. The present study's comparatively short follow-up period of 3 years may have limited the ability to detect a significant prospective relationship between depression and later cognition. Community samples of older adults tend to evidence low rates of severe cognitive decline (Ganguli et al.) , and longer follow-up periods may be needed to detect cognitive changes among these healthier groups (Wilson et al., 2004) . At least two other studies similarly failed to find a prospective relationship between older adults' depression and cognition over a 3-year period (Dufouil et al., 1996; Henderson et al., 1997) . In contrast, several studies that found a relationship between depressive symptoms and future cognitive declines did so over longer periods, such as 5 years or more Gatz et al., 2005;  but see also Ganguli et al., who did not find a prospective relationship between depressive symptoms and cognitive function over 12 years).
The absence of a relationship between depressive symptoms and consequent cognitive functioning in this study may have been influenced by the sample's relatively low educational levels. At least one earlier study found that depression influenced later cognitive decline only among more educated older adults (Geerlings et al., 2000) . Alternatively, depression may have to be chronic or severe to impact cognitive functioning, given that some studies have documented a relationship between clinical levels of depression (e.g., major depression or persistent depression) and later cognitive impairments, including Alzheimer's disease (Ownby et al., 2006; Paterniti et al., 2002) . The present study assessed depressive symptoms through self-reports of recently experienced symptoms; thus, symptom duration is unknown.
Assessing depression and cognitive functioning as continuous variables may also have influenced the findings. Several studies have found a prospective relationship between depressive symptoms and cognitive functioning over time when these variables were treated categorically (i.e., using cutoff points or clinical diagnoses; see Barnes et al., 2006; Fuhrer, Dufouil, & Dartigues, & the PAQUID Study Group, 2003; Gatz et al., 2005; Paterniti et al., 2002) . However, at least two studies identified a prospective relationship between continuously measured depressive symptoms and cognitive functioning over time (Wilson et al., 2002 (Wilson et al., , 2004 . The present strategy to analyze depression and cognitive functioning continuously represents a strength to the degree that it allows evaluation of smaller changes in depression or cognition. This is important at a community and public health level, partly because subclinical symptoms of depression and cognitive decline are more common than clinical diagnoses, and these symptoms often cause substantial disturbances in functioning and quality of life (Artero, Touchon, & Ritchie, 2001) .
Results of the post hoc analyses accounting for missing data caused by deaths or risk of severe cognitive impairment showed a pattern similar to the results to the full model. These findings speak to the consistency of the results despite attrition. The post hoc model that removed older adults with lower MMSE scores provides important evidence that the study's findings were not driven by participants evidencing the greatest risk of cognitive impairment.
The use of multiple time points and a cross-lagged design provides a further strength to the study. A cross-lagged panel design is an effective way of examining the relative predictive association between two variables over time, controlling for the effects at earlier time points. By examining the association between each variable at an earlier time point with the other variable at a later time point, one can establish a temporal precedence and a correlational association-both of which are required for a true causal effect. However, it should be noted that a cross-lagged design in and of itself cannot address the possibility that the observed correlations are nonetheless spurious, as a result of other unmeasured factors. Furthermore, the absence of a cross-lagged effect may reflect a causal influence operating on a significantly different time frame than that which is used in the study. For example, the effect of a negative factor may take greater time to manifest itself in the second variable, or the effect may be more immediate and then dissipate with time.
A limitation of this study is that we examined neither participants' medical history nor antidepressant use in the analyses. Although various conditions have been related to depression and cognition, especially cardiovascular disease (Fuhrer et al., 2003) , the impact of medical history and antidepressant use in cognition and depression analyses has not been consistently significant (Barnes et al., 2006) . A further limitation is that over 40% of older adults randomly selected for participation were not enrolled, primarily as a result of refusals, deaths, and moves away from the study area.
From a clinical perspective, this study's findings support the need for medical and mental health professionals to be vigilant for even mild cognitive declines among older adults, and to provide cognitive interventions and compensatory mechanisms for older adults to minimize the loss of cognitive capabilities (see, e.g., Belleville et al., 2006; Charness, 2007) . The results of the present study suggest that these actions might decrease the severity of depressive symptoms in older adults.
